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Title of the Invention: Polymer thin film alignment method, 
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cell and method of fabricating the same. 

TRANSLATION OF ABSTRACT 

The present invention relates to a method for aligning 
high molecular thin film, a method for aligning liquid 
crystal using the same, a liquid crystal cell and a method 
for fabricating the same, using a circularly polarized 
light without a rubbing process. The method for aligning 
high molecular thin film is characterized by irradiating 
the circularly polarized light on a high molecular thin 
film containing an optically active compound and thereby 
obliquely aligning the optically active compound. The 
method of aligning liquid crystals includes the steps of 
forming a polymeric alignment film containing an optically 
active compound on each surface of upper and lower 
substrates; irradiating a circularly polarized light on the 
polymeric alignment film to obliquely align the optically 
active compound; and pouring liquid crystals between the 
polymeric films. The method of fabricating liquid crystal 
cell includes the steps of forming a polymeric film 
containing an optically active compound on each surface of 
upper and lower substrates; irradiating a circularly 
polarized light on the polymeric film to obliquely align 
the optically active compound; sealing the lower and upper 
substrates in order to have a selected space; and pouring a 
liquid crystal between the substrates to obliquely align 
the liquid crystal such that molecules of the liquid 
crystal have a selected pretilt angle in accordance with 
the aligning angle of the optically active compound. 
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1. 2^Ai. 9A0A-I. (SB) 2* IS 

2. §S!Ai ¥H. SSM. 8AUA1. (£B)B 2S 
»te FD¥§ 1S 

3. 9l8j3(3i e BISS) 



g M 36800 S 



*ti-fr 7]^<H] ^-B-th i-gr*}- ^.2.3. °J4- 

'3 . 

^7i5^^^j^._.JiS:l:-i; iL-g-*]- "H^M: 

Jl^^mmo] #7] ^*Hr ^^l^fol 

5.1 



S. 3(A) <2}- (B)-b £ IS] £ ojj^ofl oj^^, aH^o] jL^^ 

S. 3(A)-b P $ = 3* °JaH, 

£ 3(B)fe S ^£ °JaH. 

£ 4-b S. 1 S] £ ^S] ojj^ofl oio^, p %s§Q.7Y °J41 nflo] 

^h-B-^ o]-2..i| oij-jo] Bfl^g-EH-i- ufEfuB £ tgo,^/^ 



2}-°] °J4^°n n j-g- Qf S^l *H<§ofl ^Jj^aH^S] HsUJEzKg- #^7] 

£ 5(A) ^ ^=2}-^ 0 • oj ;g 0.3 e^ £) 

£ 5(B) ^ 3 = 2^ 30' * ^^-aj JM-£, 

S. 5(C)-fe 3^2}-°] 60 • 01 3 0.0} 

£ 6-6: £ ^MH ^3-33 of^Tjl ig-o.^ i-g.^ «v 

nV_os ^J^^ o]^ jr^tq-nVofl ^.0.3 of^l ^aoJ ofl & £ e|] *1 o] 

«H^^* #^^1 ^ ^T,]*] ^3E, 

£ 7(A) MM 7(B)-b £ 65] ^W^lt: ££l3Z(-2) ^z^I 

£• "(A)-b tfl*H = 3.«.2)-7f sg^^l °jAf^ nflo] h^ £i 

£ 7(B) -b B = 3H| u}]^ a eu. nfl^j f-JZj-S, 
S. 8(A) ifl^} (B)fe £ 6^ #*If- M 43€ S ^% ±^2.^ P 

£ 8(A)-b = 3.J±2}-7f S £#2K! ^-fB] f.Jj.£*K 



£ 8(B) -b = 3.J±2f7}- P ^-foj 

£. 10£ £. 9^ °J}3^^H 43 MO -^j-* H^Y PVA ^ 

5. 11-b ^=3}-* 60 • s. ^€ 3.3 



10 : 11 : ^ 7]% 

13 : ^7]^" 12, 14 : aflU^ 

15 : ^3flo]Ai 16 : «i3 

17 : 21 : ^1 ^Jr-S-^ 

22. 23 : 5.3.^.3}- 25 : 26 : i^^ol o.H 



^ (optically active compound) •§■ ^hfrth 2-^r*f °]&Ht ^ 

ft, optical rotation)-!: oj-g.-£ t^-taJM^s.^, ifl^ofl afl-^oj-ol # 
*r 7}%o] ±*Qo]aW ojsfl -fM^U. alS*V©H ~°J£ ^5- 

<*ofl nJ-sH, ojj^o] t^^- 7 f «S*K2., ojofl nl-Hf f-oj jjejoq tfltb -§-M 
£ jq-ol7}- ^^^(-71 nJl^olcf. n}-2M, D|j5.s. ^] °j (macroscopic 

scales) <HM oJ|^5.a14i^S] nH<*-i- 3M*Hr u o V ^°l ^g^^Ml <£^U 21^-. 



• 



7l£3o] BH^^°fl-b ^ 38 ^^(homogeneous orientation), 7J 

A HH"^(obl ique orientation) ZL^H 2] (homeo tropic orientation) 0 ] 2l^r. 

Hzvo^ -7l^ 90" o]c}-. ^Aj-«H^ °-^^^r^ 7] ^-=^5}- 

ol^JL «H^€ 7]^ °-^-gr*r7r ol^r-fe SHlH^* 0 " °W 90° 

*W*1 St-fr °1BJ|, °1 HsIUhzj-oj 3.7]^ °J}3<>] ^ofl rHtr -§-^l^ 

f-ojj £^3. 2V-§-thcf. *i*fl ^-g^i h^^e ujlnj-B] (Twisted 

Nematic) ^-f = sl^ezf-o] 3-#2J- -f^ £nfl«l (domain) «1 ^ 

TJcf. ^, 33 (disci inat ion) o] ^-ebJ-^eo] ^.j. ^h}]-^ -g^o] 21 

•§■#3.2.3. *r -s^m^ni ^°J€ «i3-§- si 3* w&±2. 

7] 3" «flW"* ^W". **fl3 ^ U H^ V * ^*Hf u o^-2. 

i^r SiO ^"J (rubbing)^ f-o] oi^dj, ^ aU^Jl3. -§ 

^Ji- °1 ^"HWilS- TFT ^Msj. *h5KJE]7]- zj-zv *}. 



• 



nJ-Hj- ^-^Ft 0 ! «H^Al7lfe £ oil}. o}7M, LCD Sj *1~8"§- 

"LslM-, 3 u 0 ll tH sjtf °^ai)f^A q^sl sHW- W H°J€ TFT 

<H5(lolo)l 5]a o Ul ^ 7 1^ ^ 7]^!^ o>7l AJ ?1 H ; ^ X\ ^5^= %*±7) * 

(dust particles) ^^S. <?1^ LCD S] ^<>1 *i*r-Sq-b -g-*fl3°l 

tj-. 



*n<g3 TFT °m*]<H %7\q % 7}*}% "Ml- ^ Sib XI 

i^^f «H^ v ir ^^i, ^ >SM H^^l- aH^ofl °JaMH ^ 

zvzv tf-B--£ i-g^f ^"71 i^7f wfl^nv 4o | 

I&th £ ^3 ^^-fr tf.,*^ 7]^: ^ 7]£*M3 tJ^-S- o. 



°J| ttf*H 7}-a]II ^AfaH^^ Wi-§: ^--g-tb Z-S:^ «fl 
-7-«]*Rr 51: 43 

£ ires] ^ «fl% tH o^°fl Si*H, -11- % v 3-tb % v 

= -§- tit -grlM: 3Af f^ofl -§-^*H -§-°-»l #31 

SJ-; -^71 1h2.-§- ^r^ol -g-^jig -g-oijoj] i^^oj n])^ £ e]U]# 3?H1"fe 



£ ^Alofloj <aj^^A 71 ^-(11, 13)#°tf «H^(12, 14) o] 

^^5)jL, tf,** 71^(11, 13) -Sr ii«flo}Al(i5)<H| ^«fl ^#30] °l-§r*r 
°H (16) ol ^°J£ ^23. «]^<H^1^. 

£ ^t v l:5.^ °rS31 AJ UI: % v -B-ti- jL-g-*^ 

2) Sl^ZJ-o] 90' nflU i 1*1 (methyl orange. MOpf °H S ^ (matrix) <3 

/ 

%V-g- i-Sr^^S.^ tfS-fr (polyvinyl alcohol, PVA) ^-fr 4 



i^^, nfllit^l (Mo)7> #&lul^<^=^(p VA ) o. zj-zj. ^^^-tj.. ol 

^JflolM, MO 7V PVA ^4°. 7l^ 0 Hl ig^-sHr u o Vl S^: ^4, PVA -gr^i; 3 

*V #-fr^r (distilled water) oil -§-*fl*j-2., PVA £tfo] -§-*fl^ -g-oJHl tfl^ 
£-1*1* l^Vthcj-. ol'<H^ f ufll £l*]7> «7VS -§-°^* 71^(11, SE-b 13) W 
thfr Bflolyj (baking) a] H MO 7f tf-frS PVA «H^Wl2 S=-fe 

14) ■& "^t^. 

£ A ^H°il^^, ^3* '^ScS. ^HHW^l ^th 

*M ^-fr ^ O] ( 1 5) § 4-g-^C=j ^ TVZ* O ^ -fr A] *J ^ ^ ^ 7] 
%*Y°]s, °J]^-§; olTfll, AV ^7]^A|-ol6J| ^oj^ oj} 

#7] oj ^ahha^ -&f7m^i afl^o.a o}^) ^-o.^ i-g. 
A °JaM)^ °\^\ ^Aftifl^i^o.s.*! 34 



^avnvofl ^^^-^ °JaMH IL-g^j-^ofi <>HL*1 4±* 3*WltM 

<>1<>H ^°J*H ^r5L a**. 

€ ^ °J*MH JL-g^p^Wl ^"-B-€ °r^3| ^4«Hf4?]2 °-^-§: 

°1<>W, £ 1^3 afl^Jia ^--B-th H 

^i, ^ ^tb MO * ^hfrtb PVA^Sl £ 2 ^] £ 5 

of^^l a^ ±S . Aj-g-^ nflU iL^l-b £ 2<H| a^^-o] ^-o] 

54^1?, Malus <!)n ILS] ^Mo| oV^th (trans) #31 <HM 

^.^ofl tfl-s}-c=j 90" ^^-5]^ (bend) ^(cis) #^3. cis <$$\^- H°] 

£ MO ^-41-8: t=M E.^^^ *H£th 3s ^-ol^^Si- 

#-§- (photo isomerization) -=r 

a. ^o] ^aHHJ*| pvA aj-Hj-oU MO -gr*rir£ ^ 



*3, £ 3(A)«H1 uj-sj-^-ol MO (12b SE-b 14b) £ ^-o}^^ (photo 

isomerization)«sfl 3*fl J= ^-a|^-e afl^o] ^o]^^ S>>*M € 

th^, MO £*}^ofl ^r, x fJ-^-S-S. S HE.^ 

^ £. 3(BH1 uj-Sj-^o] MO ^41" (12b 5E-b 14b) ^ #7]-2J- ^± 

7]n x ^3°J yz sgrgofl *o]>fl §cf. 

4, q±3,M MO £*H- tf-fr^- PVA ^^-§: 5:41- nfl, ^ 

o] ^7]^"Ol oj^^^j ^3jo] s ^^Hr ^^oj^^^ xz sg^ofl MO 

nJ-SM, 7l^Hl MO -Mr*Fl Ih-B-th PVA P 3 = aJ^ 7)££^ 

^Aj-oj^^^i^ ^a]-^ MO sgtgo. ^^ofl tH^fl 34W*fc2. 

<a}3tf# *fI^-SM OJ 13* ^°J^3, S. 4 (B)ofl a^^-o] MO -g-*Fio] * 

^li <^-& E.^eH ^^Ml U H^=1^-. ^, °Jj^-g: =al^sz}-o] 

tt=B, MO -S-41- ^--B-th PVA Sj-sj-ofl P ^HsJ-f zvz]- 0° ,30° ,60' S] 



^sl A]-§.s]i 21 -b 3.^1^1- 5.31 (crystal rotation) °l-§-*M 43*r 

#7H4 <&tt «nw>n sa*H, hei^hzv^ ojj 

4* S 3J-5}. p sJ-S] ^ « o. ^ ^3^3 ojAH?]^ MO £*r-t-8r 

^Ml?]^ MO £-4-§-& A tflSH 344*1 afl^^il, ^ °-^£4f;-g: 

£ ^HMM #^°.3.4 4-§-% v njj£| MO 1- ^"-n-"& 

PVA 3-4^-1: £ 6 ufl4 £ 121: ^f-§-^- 



-a. tg-tgoj tij^gofl go^, MO f- ^"-B-th PVA ^ofl *£-§r 
^ PVA ^ofl ^€ MO ^-41: -8: #7] S = sHl <M*fl MO ^4"i 0 l «H£3-fe $ 
^ # yz P Jg=3H] ojsfl M0 ^Vl-ol afl^-b ^ ^, xz J §- 

°J^1- nfl MO **Hfcol oj^^ ^o] ^tg^o^ *H^5|-b ^-g. 43 

7]£(ll S.^ 13) MO 1- PVA »^°] W2}-(12 £-b 14) ± 

Sl ^€ 3-&(10)-§- #3#(nD)o] 1.3701 «|^-8-«| (hexane solution) (21) ofl #7] 
#3** D fl^^I^l7| ^ILJI, ^SaHpump beam) (17) JLsIjL =5. 

JS.sKprobe beam) (22, 23) *)^°] 4mm o]ji sJ-^-o] 488nm <& Ar+ 2JM*H' a]. 

i:^ MO -g-*M ^--g-th pva i^^ofl ¥°lr 

<H^ ^0]SJ.£. A}-§.f- ^ OjCf. ojHj| t ^=3}-(l7)5:A-l 4-§-<g ^f-°J Ar* 5j|o]^ 

fil £oj Afl7]7l- 165mW/cm2 o]jl ^ = 3j-«l -*fl7]ofl tfl-£ ^|7|S] u]^- 

1/1000 o]cJ-. 

^tf-S-^UDofl 01^ -3-6(10) ofl 5. 6*H*\$- 5J-oJ -?J^^ ^ = 3Zf- 



(n) 1: -z 0 J4*1?U, EHSHHJSJ *^*^{21) ZL 

a] 2. « = si-(i7)s] Sl^W ^*) 0 J =£Ji3H23)* -9#(lO)^ °J44t! 

^. ojmi, o J4z]-£-b 60' a *hsa^-. 

^Mj-£(transmittance)-§ x 4^ y^tMI ^ ^Ith ^.^W-S-H (25, 26) f- 

S. 7(A)-b =S.«.aK22) 7> 3g = 21- (17) <2]- f^tf #^*ttr 
5. 7(B)-b =a«.sj-(23)7l- ^ = 34- (17) °fl "o^^S. *]*8*Kr 

£ 7 (A) (B)<2j- tfo] ^£^21 1=3Z}-5|- £il^2] f-^th 3 

«1 PVA SJ-*H1 -fr-fr^ MO £4"i-gr *J£^€ u Jr^°i ^ 

l^-t ^4^5.(81, pump) 7 r 60' SjS.^- 34°J*MH £4*K2- S 
aJ-Sf P 3f5. Z|-zv i^isH °J43-£.(8L p ro be) ofl nj-s. ^H^j- ^ = 

£ 8(A)-b HS.^.2j-7f s SKI ^-fS.*], °J4^S.ofl trj-ej- -^jzfs. ^H7|- *£ 



*J-*1 S^§"i: °^ *r °13.*1 MO -gr^f S ^ ^7l^-<H| *l|«a£J<H Si 

5. 8(B) -b ^S.«.3^7f P Hfoi ^-fs.^, S 5}-^ i^l H *V 

^Aj-zv^l- 30" <HW flR 1 * ojf-2. ^-o^-fr <£ ^ oicj-. o]^ MO -g^l- P 

SJ-SJ ojA^igofl «4IS*HH ^^(Malus) *fl3°fl Sj3fl IH^* % v 
^ S=th fl^S^l- 30' <*ftM M-S. *W7]- 7}-* 0 >- 3.2.5., MO 

4 v 7l^ Aj-Aj^jf^ MO ^r^M:-gr ^1 = 3ZHI o|^j ^ ^uvig^ 

-$7)2} Aj-^e JfEl Mfl^\2.5. Af-g-jEj-b MO * PVA SE. 



€.*HflWH! S}- thirl: 3aHH%*sH ^WM^ t£ SI 

S. 9£ £ >M--§-€ MO PVA H-g^^ Q 

%WjL, ^"i^ MO PVA *W41)* tj~Er 71^(40)^1 ^th 

^£^3 91(17)* i^^nVd^^l ^Ml*!^, 1| (17) on 

£j*H 2.^- ^^(14)^ MO ^r4i:(14b) o| 7] ^^o] zv £ 

(6M0) t 7J 47.1 711 «H«i€^. MO ^f7f PVA 3 3*1*1 tj-§- OJ i 

*|2}-SKZ <^-§; <^^l^Bfl (isotropic) °1H ^ 0 Jth}. <>l«fl, MO £4f-3 3 

xfuH^ofl nfHf i^.7,favnv ojj*j ^.^-§(i6)ol 7l ^ S.^} tflsfej i^zj- 



* 



3.3] ^ 21*1*3-1: °l-§-*H 4*J*H3, #3]o]n]H ^^H^] 3m&%=ZP& ^3 
2\ MO ^-B-tb i-Sr*!-*^ £*W*l£i cflt- °A 

aE)^Hz]-(eLC)^ *M3 3(1)2]- £-8; ^Af^jos. £^c]-. 

) 

2 ne + no 

<**7M, 0 3H 1Z M:2-, ne Sf no ^ OJ l*J^ ©]# (extraordinary) 

l-^-ir^l- # (ordinary)-^ -§•,§• z}"^ M-^cf. 

5. 10-& S. 92] °J] 3^3.^1=} 43 th MO %MM_>- i£*r PVA ^ 

^o} <3}*ja] 5.S]^HZ»-(eLC)-i: 3 ^^5] °jAfZ]-£2j ^S,^ 

£. 10 3.-¥-B|, ^±E.S}-°] °JA]-ZV£7> 45° HEj^ezj-o] 7V4i *f 

cf7|- 45' 60° ^71-^-1: SL<^t]-. nf^M, "SW^-i 

2] 5.^1" ^ &c]~b <£ ^ Sl^f. 

£ 11 -& *JJ* MO -gr^l- 3-£xY PVA °J4^£ 60 * 

S. 5^Mt! °o tI S 0 l MO 1: PVA *fl i^lU^S. 

o] 4 ^ on 4-8-3 -fe f-#3 5.^1^1- 2] 3*^1 ^ 3-3°!^. 

s. u°ti4 i-b hV^^-o] tfl^zM °13.<H ^El^ETV-g; 



• 



3.6 * 3* "r Stlth 

a. «vigoj 4)aHoih, mo ^V* Ifr-fr* pva 

A-j JS.-^ H^^ol, 15.3^51 «a^V^S.«HI ^ it.]lE2|-£7l- ^ 

^ MO -gr*|~i PVA ^3 Bfl°l3M#ofl n^-Hf **]%^°] 



1] 

7}%<y ^3 l-ftf ^-R-t>- n-g-*]- °J*M 

^11^ °jA]-Z>-£.ofl trj-s}- #7l « 

[3^* 3] 

l*°fl Sl*W, #7] ^ v -8: oj-^l 1h 

3-m si<HH, i^^^-S: <>ys.^ $±2.*\ 3!*]* 



ufl^a}- 4o]£ oj)^o. -OJ^ ojj^ o. ^HjWb 3^ ^2.3, 

[3** 7] 

*H 5*°fl 21<H-H, <M JL^r4 afl^-S: sj-^ v #^ 
[3**3] 

*fl "*°ti 21<>H, 3"7] hH*^-& 311] -2.31-1-1 % v -8- 



•^7i^4 Vo fl a a n-g-^ *mA-§r ^>g*Kz, # 

10] 

oiojAi, %3} °J4^«I nj-^. #7] SJ-fM-Sj hH* 

Hi 

S&*H, afl^t^ W$ ^tt£^ o]-5.3| ^Jjit 

*tb t-lal^° a v 5.ir°J 3* 43.2.3. *Rr °-^ u fl^ u o^. 



13] 
15] 

*fli3^| fl<>H, °J43-£°ff « sJ-^t^l 



3^ 

[3^* 16] 
18] 

^•'ite 3*f #-¥Hr°fl -8-*H*M -S-^-i: 

#7] nfll! .2. 1*17]- ^7>^ -§-<=>]-§: 7l^#ofl «oJ S%*Hr £*lSh 

#7j A 71^ aflo]^]^ avnvo. ^*H=. cj-zflf. 2^ 



4 • 



[3^* 19] 

^li8%>oj) fl<>H f >8- 7 ] ^o]^^i<^^, #7j mioi^jxitbHi 

20] 

[3^21] 



22] 

[3^* 23] 

^120^1 fi<>H, #7] 3L^\ HH^^-g: oj-^j 
24] 

[^xf 25] 

*fl24#<Hl 21<>H, #7] ^ ^ 7]^ 0 Hl nilE^o_a|l^ t ^-o.^ ^ ov = 



#ElU]U OV^ «|V» ^^ofl -g-SflisM -fr^-fr D J- Hfe 

#7l ^-Slr^ol -g.*fl£ -g.oj}ofl £^oJ ojj^ ^7^ 

26] 

[^9-* 27] 

#7] -g-, ^7|^ ^3 #3 .2.5. #7]^ ^%'*Hr ^3fl4, 



28] 
29] 

30] 
31] 

-i: 0 J 3-§: ^K 1 ^ ^l^ u o V ^. 



32] 

[3^33] 

^132^1 fi<>H, #7| ufloj^^H^, 3L-g-*}- >HM3>M*HI 

34] 



[3^* 35] 
[^^36] 
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